Analyses of Prairie Restorations at Rock Springs Environmental Center, Decatur, Illinois by Ward, Jennifer A.
Eastern Illinois University
The Keep
Masters Theses Student Theses & Publications
2002
Analyses of Prairie Restorations at Rock Springs
Environmental Center, Decatur, Illinois
Jennifer A. Ward
Eastern Illinois University
This research is a product of the graduate program in Biological Sciences at Eastern Illinois University. Find
out more about the program.
This is brought to you for free and open access by the Student Theses & Publications at The Keep. It has been accepted for inclusion in Masters Theses
by an authorized administrator of The Keep. For more information, please contact tabruns@eiu.edu.
Recommended Citation
Ward, Jennifer A., "Analyses of Prairie Restorations at Rock Springs Environmental Center, Decatur, Illinois" (2002). Masters Theses.
1506.
https://thekeep.eiu.edu/theses/1506
THESIS/FIELD EXPERIENCE PAPER 
REPRODUCTION CERTIFICATE 
TO: Graduate Degree Candidates (who have written formal theses) 
SUBJECT: Permission to Reproduce Theses 
The University Library is receiving a number of request from other institutions asking 
permission to reproduce dissertations for inclusion in their library holdings. Although no 
copyright laws are involved, we feel that professional courtesy demands that permission 
be obtained from the author before we allow these to be copied. 
\ 
PLEASE SIGN ONE OF THE FOLLOWING STATEMENTS: 
Booth Library of Eastern Illinois University has my permission to lend my thesis to a 
reputable college or university for the purpose of copying it for inclusion in that 
institution's library or research holdings. 
I respectfully request Booth Library of Eastern Illinois University NOT allow my thesis to 
be reproduced because: 
Author's Signature Date 
thesis4.form 
Analyses of Prairie Restorations at Rock Springs 
Environmental Center, Decatur, Illinois 
(TITLE) 
BY 
Jennifer A. Ward 
THESIS 
SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 
FOR THE DEGREE OF 
Master of Science in Biological Sciences 
IN THE GRADUATE SCHOOL, EASTERN ILLINOIS UNIVERSITY 
CHARLESTON, ILLINOIS 
2002 
YEAR 
I HEREBY RECOMMEND THAT THIS THESIS BE ACCEPTED AS FULFILLING 
THIS PART OF THE GRADUATE DEGREE CITED ABOVE 
4-J.9- 02-
DATE 
ANALYSES OF PRAIRIE RESTORATIONS AT ROCK SPRINGS 
ENVIRONMENTAL CENTER, DECATUR, ILLINOIS 
BY 
JENNIFER A. WARD 
11 
Abstract 
Rock Springs Environmental Center was acquired in 1969 by the Macon County 
Conservation District. Several tracts totaling 1.6 hectares were developed as prairie 
restorations of varying ages on former farmland starting in 1977. During the summers of 
1999 to 2001, 123 species were collected at Rock Springs. Of these, 56 species were 
collected within the sampling transects. The largest number of species (36 out of 56) was 
collected in the 1983 tract. The highest importance value of all tracts for any species was 
42.6 for Andropogon gerardii. Sorensen's Index of Similarity between tracts ranged 
from 53.97- 72.97. The coefficient of conservatism for individual tracts ranged from 
3.42-4.56 and the Floristic Quality Index from 18.6-25.8. Analyses of invasive species 
demonstrated that Coronilla varia L. had a significant negative impact on species 
richness and diversity. The purpose of this study was to assess the quality and success of 
prairie restorations at Rock Springs. According to Sorensen's Index of Similarity and 
cluster diagrams, the tracts are blending together. In addition, based on the Floristic 
Quality Index, the quality of the flora in prairie restoration8 increases with tract age. 
Floristic quality ranges from poor to intermediate quality, but over time these tracts have 
the potential to become high quality areas. 
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Introduction 
Although prairies originally covered approximately 61.2 % of Illinois, less than 
0.01% remains today (Ebinger and McClain 1991; Steinauer and Collins 1996). The loss 
of prairie is primarily due to the advent of the self-cleaning steel plow in 1837 and the 
subsequent conversion of most native vegetation to agricultural land (Old 1969; McClain 
1997). The elimination of fire and incursion of invasive species are also factors involved 
in the decrease of prairie vegetation. Today, with increased public interest, prairie 
restorations are becoming popular across the Midwest. The purpose of this study was to 
assess the quality and success of prairie restorations at Rock Springs Environmental 
Center. 
Study Area History 
The Macon County Conservation District acquired and created Rock Springs 
Environmental Center in 1969. Rock Springs occupies approximately 543.5 hectares on 
the west side oflllinois Route 48 on the outskirts of Decatur (T16N-R2E-S19). Prairie 
restorations, totaling 12.1 hectares, were established on former farmland just south of the 
Trobaugh-Good House starting in 1977. The Trobaugh-Good House, also known as the 
Homestead Prairie Farm, was inducted into the National Register of Historic Places in 
1996. Several tracts were subsequently developed in 1977, 1979, 1981, 1983, 1986 
within the Homestead Prairie Farm as prairie restorations of varying ages (Fig. I). The 
Homestead Prairie Farm area is a re-creation of life in the 1860s and utilizes the prairie to 
educate school children and the public. Before considering prairie restorations at Rock 
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Springs, the history of the prairie, which was created by a combination of glacial action, 
climate, and fire, must be considered. 
Glacial Action and Climatic History 
Four different glacial epochs influenced the topography and soils oflllinois; the 
Nebraskan (1.6 million to 900,000 years ago), Kansan (700 to 500,000 years ago), 
Illinoian (300 to 125,000 years ago), and Wisconsinan (75 to 12,000 years ago). The 
Nebraskan glacier occupied a small portion of northwestern Illinois while the Kansan 
glacier descended from the northeast and northwest and covered the Rock Springs site. 
The last two glacial epochs, the Illinoian and Wisconsinan, are responsible for the 
flattened landscape of the region in addition to removing most of the evidence of the first 
two glacial epochs (McClain 1997). Descending from the northeast, the Illinoian glacier 
covered more oflllinois than any other glacier, just missing the tip of Southern Illinois. 
The Wisconsinan glacier also descended from the northeast but covered less than half of 
the state. The glaciers carried soil and organic matter from the northern latitudes to 
Illinois and as they receded, helped create some of the most fertile agricultural soils in the 
world. As the glaciers receded and climatic conditions warmed in Illinois, the boreal 
ecosystem changed to a grassland ecosystem that featured extensive prairies. Prairie 
became the major vegetation type in Illinois roughly 8,300 years ago (McClain 1997). 
Prairies are characterized, in part, by searing hot, dry summers with severe droughts and 
bitterly cold, dry winters (McClain 1997). 
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Fire History 
Fire is important to the vitality of prairie ecosystems. Fires help keep woody 
plant species at bay and aid in decomposition and recycling of minerals and nutrients. 
For hundreds of years, midwestem prairies were burned on an annual basis by lightening 
fires and fires started by Native Americans. As Native Americans used prairie fires for 
hunting, warfare, and agriculture (Davit 1999), as a result they inadvertently protected the 
prairie from invasions by woody and invasive species. This practice was stopped when 
European settlers entered the area. The Macon County Conservation District burns 
prairies in the spring on an annual to biennial cycle to simulate the burns of hundreds of 
years ago. Although, burning the prairie was once discouraged, and subsequently 
reduced the prairie and endangered the habitat (McClain 1997), burning is an important 
aspect of prairie maintenance today. 
Original Vegetation and Soils 
The Illinois land survey was started in 1804 and completed in 1856 (Hutchison 
1988). The features of the Rock Springs area were recorded during the early 1820s and 
indicate that the area was an open forest dominated by Carya, Quercus, and Ulmus (Fig. 
2) (General Land Office; Gleason and Cronquist 1964). Carya, Jug/ans, and Quercus 
were recorded as witness trees while Acer, Aesculus, Fraxinus, and Prunus were also 
present in the land survey records. Witness trees were trees that fell on the section lines 
and were recorded as permanent markers. The closest expanse of prairie was originally 
located within 2.8 kilometers of the Rock Springs site. The soil survey of Macon County 
indicates that the 1977 tract is composed of Russell and Miami silt loam; the 1979 tract of 
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Russell, Miami, and Birkbeck silt loam; the 1981 tract of Russell silt loam; the 1983 tract 
ofBirkbeck silt loam; and the 1986 tract of Russell and Birkbeck silt loam (Doll 1990) 
(See tract infonnation below). The Miami-Birkbeck-Russell association featured at Rock 
Springs exhibits a gently sloping, moderately well-drained area of medium colored soil 
that indicates prior domination of forest vegetation (Doll 1990). 
Local Climatic Conditions 
Climatic conditions in the Decatur area have exhibited an increase in temperature 
and a decrease in precipitation over the pass ten years. Overall, average summer 
temperatures (June - August) for the Decatur area from 1971 to 2000 were 30°C with an 
average summer rainfall of 31. 7 centimeters (Burroughs 2002). During the winter 
months (December - February) the average temperatures were 3.4 °C and the average 
rainfall was 17.6 centimeters. Precipitation controls the growth and height of plants. 
When water availability is limited, the plants compete with one another for moisture. 
Prairie plants have adapted to the variability of ample water supplies by having extensive 
and long root systems. 
Tract Information 
Tracts 1977 and 1979 consist of 1.6 hectares each, tracts 1981 and 1983 consist of 
2.0 hectares each, and tract 1986 consists of 4.9 hectares. The prairie tracts were 
established by drill planting seed with a native grass drill and planting plugs. Tracts 1977 
and 1979 were planted mainly in Schizachryium scoparium (Michx.) Torr. (little 
bluestem) and Boute/oua curtipendula (Michx.) Torr. (side oats grama). Tracts 1981, 
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1983, and 1986 were planted mainly inAndropogon gerardii Vitman (big bluestem) and 
Sorghastrum nutans Nash (Indian grass). Unfortunately, accurate planting records were 
not kept. Although purchase orders have been located and reviewed, the exact location 
and composition of planting are unknown. 
The 1979, 1981, 1983, and 1986 tracts were last burned in 2001 and the 1977 tract 
was last burned in 1997. The 1977 tract is surrounded on three sides by deciduous forest 
and on the fourth side by Brozio Lane (Fig. 1). Because tract 1977 has no natural fire 
breaks it is a challenge to burn on a regular basis. Nearing Lane and Brozio Lane serve 
as fire breaks on three sides of the remaining tracts with the Prairie Path serving as the 
barrier on the fourth side. 
Invasive Species 
Efforts to restore prairies in Illinois are being hampered by invasive exotic 
species, especially legumes. In 1978, 811 of the species reported from Illinois (29% of 
the flora) were naturalized from other continents (Harty 1993, Henry and Scott 1980). 
Scientists generally agree that invasion by exotic species is second only to habitat loss as 
a threat to biodiversity (Zalba et al. 2000). As work on this project proceeded, it became 
apparent that Coronilla varia L. (crown vetch) was having a significant impact on prairie 
restorations at Rock Springs. Coronilla varia is an invasive herbaceous legume that 
originated in Europe, was introduced to control soil erosion and as a garden ornamental, 
and has become naturalized in the prairies and savannas oflllinois. 
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Purpose 
The purpose of this survey was to conduct analyses of the quality and structure of 
the Homestead Prairie Farm prairie restorations. This study utilizes tracts of different 
ages that are adjacent to one another to assess changes in species composition over time 
between tracts with similar environmental site conditions. Prairie structure and quality 
were determined by using Importance Values, Sorensen's Index of Similarity, the 
Floristic Quality Index, species richness models, and diversity indices. Coverage data 
was determined using the modified Daubenmire scale (Daubenmire 1959; Bailey and 
Poluton 1968; Gotelli and Simberloff 1987). The Daubenmire scale utilizes seven classes 
to determine percent coverage of each species present within a quadrat. The scale is 
represented by the following values: class 1 = 0-1 %; class 2 = 1-5%; class 3 = 5-25%; 
class 4 = 25-50%; class 5 = 50-75%; class 6 = 75-95%; and class 7 = 95-100%. 
Percentages were estimated visually using a measured notch marker on the Daubenmire 
frame. Sorensen's Index of Similarity evaluates the degree of vegetative similarities 
between tracts. The Floristic Quality Index assesses the quality of the vegetation present 
relative to habitat degradation. The diversity indices illustrate the dominance and 
abundant of species as well as the variability of the community. The effects of Coronilla 
varia on species diversity and richness were also analyzed. 
Materials and Methods 
Techniques 
During the summers of 1999, 2000, and 2001, five study sites at Rock Springs 
were established and monitored. Although quantitative sampling was utilized throughout 
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the course of this study, sampling techniques differed over the three-year study period. In 
t 999, a 'l4 m2 Daubenmire frame, 25-m measuring tape, and a random number table were 
used to sample the tracts. In 2000, a 1 m2 Daubenmire frame was used instead of the 'l4 
m2 in order to increase the size of the sample areas. The 1999 and 2000 surveys 
randomly sampled each tract along 25 meter transects (except the 1977 tract) with odd 
random numbers located on the right side of the transect and even numbers on the left. 
Transect locations were selected randomly and the meter tape was run from east to west. 
The random numbered quadrats were oriented north to south. Twenty-five quadrats were 
sampled twice in each transect during the summers of 1999 and 2000. The 1986 plot was 
sampled three times in 1999. The 1977 tract was only sampled during the 2001 season, 
as the existence of the 1977 tract was unknown in 1999 and 2000. 
A lm2 Daubenmire frame was used in the 2001 survey and 24 permanent quadrats 
were established in each tract. Permanent quadrats were determined by finding a 
landmark from which a baseline was run and four parallel transects were run out 
transversely from the baseline. A random number table was used to position six quadrats 
along each transect. GPS coordinates were obtained for all 120 permanent quadrats 
(Appendix 1 ). Plots 1 to 24 are within the 1977 tract, plots 25 to 48 within the 1979 tract, 
plots 49 to 72 within the 1981 tract, plots 73 to 96 within the 1983 tract, and plots 97 to 
120 within the 1986 tract. Transects were sampled once a month from May to 
September. Specimens were collected while sampling the transects and also randomly 
throughout the prairie (Appendix 2). Of the 123 species collected at Rock Springs, fi:fty-
six were found in the sample transects. Nomenclature follows Mohlenbrock (1986). 
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Introduced species were determined using Taft et al. (1997). Voucher specimens are 
deposited in the Stover-Ebinger Herbarium at Eastern Illinois University (EIU). 
Data Analysis 
Data analysis consisted of three main parts: Importance values, Floristic Quality 
Index, and Sorensen's Index of Similarity. Importance values are figured by calculating 
frequency, relative frequency, and relative cover. Frequency (F) is the total number of 
qua.drats a species is found in (n) divided by the number of quadrats sampled for that 
species (tn) multiplied by 100 [F= (n/ tn) x 100]. For example, Andropogon gerardii was 
found in 24 out of25 transects, Solidago (goldenrod) was found in 20 transects, and 
Eryngium yuccifolium Michx. (rattlesnake master) was found in 10 transects. Using this 
example (n) would be 24 and (tn) would be 25 for A. gerardii; therefore, A. gerardii 
would have a frequency of 96%, Solidago 80%, and E. yuccifolium 40%. Frequency 
reveals the percentage of the sampled transects a species was observed in. 
Relative frequency (RF) is the total number of quadrats for a species ( q), divided 
by the overall number of quadrats for all species (tq) multiplied by 100 [RF= (qi tq) x 
100]. Using the same numbers as in the last example (q) would be 24 and (tq) would be 
54 for A. gerardii. Andropogon gerardii would have a relative frequency of 44%, 
Solidago 37%, and E. yuccifolium 19%. Relative frequency illustrates the percentage of a 
species relative to the sum of all transects sampled. 
Relative cover (RC) is the total cover of a species ( c ), divided by the overall cover 
for all species (tc) multiplied by 100 [RC= (c/ tc) x 100]. Relative cover is the measure 
of dominance of each species within the sample relative to coverage of each transect. 
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The importance value (IV) is determined by adding the relative frequency and relative 
cover divided by two [IV= (RF+ RC) 12]. Importance values indicate the overall 
importance of a species within a community relative to both the number of occurrences 
and coverage area. Importance values give a more definitive view of the structure and 
quality of the community. 
The Floristic Quality Index (FQI) (Taft et. al 1997) utilizes the coefficient of 
conservatism (cc) for each species. Each species is given a number dependent on 
required growth conditions. For example, a value of 1, as in Erigeron annuus (L.) Pers. 
(daisy fleabane ), means that the plant can grow anywhere, while a 10, as in Potentilla 
arguta Pursh. (prairie cinquefoil), means that the plant has very specific growth 
requirements. Species that have a coefficient of 9 or 10 are restricted to areas of natural, 
relatively intact, habitat (Taft et. al 1977). The average coefficient of conservatism (C) is 
determined by dividing the sum of all coefficients of conservatism by the total number of 
species [C= cc/n]. The average coefficients of conservatism are then multiplied by the 
square root of the total number of species to get the Floristic Quality Index [FQI= C 
(-v'N)]. The Floristic Quality Index indicates the level of habitat degradation a species can 
tolerate and assesses the quality of the ecosystem based on the vegetation present 
(Masters 1997). 
Sorensen's Index of Similarity (ISs) (Mueller-Dombois and Ellenber 1974) is 
calculated by multiplying two times the number of species in common ( c) divided by the 
sum of the species of the two sites being compared (a and b) multiplied by 100 [ISs= 2c/ 
(a+b) (100)]. For example, let us consider two hypothetical sites, site A with 10 species 
and site B with 15 species. Since site A and site B have 7 species in common, the sites 
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are 56% similar to each other. Sorensen's Index of Similarity is used to determine the 
degree of vegetative similarity between two sites. 
In addition, data analysis on community structure and the effects of Coronilla 
varia were summarized using PC-ORD, Version 4; MjM Software Design; Gleneden 
Beach, Oregon. Peak abundance data for each species from the 2001 growing season was 
used and values were computed for species richness, Shannon Weaver Diversity, and 
Simpson's Diversity Index. Shannon Weaver Diversity reflects the variability of a 
community (Bazzaz 1975; Barbour et al. 1987) and the Simpson's Diversity Index 
reflects the dominance of abundant species (Barbour et al. 1987). A cluster diagram was 
also formulated to compare vegetative similarity of individual plots within all of the 
tracts. This diagram was clustered using Sorensen's Index of Similarity in PC-ORD. 
Results 
Of the 123 species collected during fieldwork in the summers of 1999-2001 at 
Rock Springs, 56 were within the sampling quadrats. Of the 27 introduced species 
collected, 10 were present within the sampling transects. The tracts were summarized for 
an overall comparison. The greatest number of species in a tract (36 out of 56) was found 
in the 1983 tract and species numbers decreased as follows: the 1981 tract had 35 species, 
the 1979 tract had 32 species, the 1986 tract had 26 species, and the 1977 tract had 25 
species. The highest importance value for any species was 42.6 (out of 100) for 
Andropogon gerardii, a graminoid (grasses, sedges, and rushes) (Table 1). Solidago had 
the highest importance value (26.4) of all forbs (flowering plants). Sorensen's Index of 
Similarity between tracts ranged from 53.97- 72.97 (Table 2). The 1977 and 1981 tracts 
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are the least similar (53.97) and the 1981and1983 are the most similar (72.97). The 
average coefficient of conservatism ranged from 3.42-4.56 and the Floristic Quality 
Index ranged from 18.6-25.8. The older sites had higher values (Table 3). 
During the 2001 growing season, tract 1981 had the highest species richness 
(6.04) and 1986 had the lowest (4.13) (Fig. 3). The effect of Coronil/a varia on 
community structure was also analyzed using plots 25 to 120. The 1977 tract was 
excluded due to the absence of C. varia. According to the Pearson correlation, the 
presence of C. varia had a significantly negative effect on species richness [R=-0.262; 
P=0.010] (Fig. 4). The Shannon Weaver Diversity Index (Fig. 5) and the Simpson's 
Diversity Index (Fig. 6) also revealed a significant decline in species diversity [R=-0.279; 
P= 0.006 and R=-0.261; P=0.010 respectively] as a result of C. varia. Cluster diagrams 
in PC-ORD illustrated the separation of 1977 and 1979 tracts and the clustering of the 
1981, 1983, and 1986 tracts (Fig. 7). 
Discussion 
Relevance of Importance Values 
The top five-graminoid species are all native prairie grasses, with Andropogon 
gerardii and Schizachryium scoparium having greater importance values than the top 
forb, Solidago. Higher importance values of the graminoids are related to the spring burn 
regime. Typically, spring burning increases the dominance of warm season grasses and 
decreases species richness (Steinauer and Collins 1996). Coefficients of conservatism 
for the graminoids ranged from 3 to 5. Andropogon gerardii and S. scoparium both have 
coefficients of conservatism of 5 and Sporobolus asper (Michx.) Kunth (prairie dropseed) 
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has a coefficient of conservatism of 3. A trend in the top five-forb species reveals that 
three are legumes, with Coronilla varia being an exotic, invasive species. Coefficients of 
conservatism for the forbs ranged between 0 to 4, with Solidago and Lespedeza capitata 
Michx. (bush clover) having a coefficients of conservatism of 4, Cassia fasciculata 
Michx. (partridge pea) and Calystegia sepium (L.) R. Br. (bindweed) have a coefficients 
of conservatism of 1, and C. varia having a coefficient of conservatism of 0. The 
coefficients for the top forbs species are much lower than those of the top graminoid 
species which indicates that higher quality forb species are limited when competing with 
species that can adapt to all habitat conditions. Thinning out of the top forb species with 
coefficients of 1 and 0 could increase the FQis among all tracts by decrease competition 
with conservative species (species that have specialized growth requirements). 
Similarity Between Tracts 
Sorensen's Index of Similarity indicates that the tracts are becoming more similar 
over time. The 1977 tract stands out as the least similar to all of the other tracts and this 
could be the result of its isolation from the other plots and initial different in graminoids 
species planted (Table 2). The remaining tracts are adjacented to each other which 
resulted in more similarity over time. This could indicate that the tracts are approaching 
community equilibrium as a result of the movement of species throughout the community 
and seeding of adjacent tracts. 
The cluster diagram illustrated the independence of tract 1977 and 1979 
from the remaining tracts. This separation can be contributed to the type of graminoids 
planted, with the 1977 and 1979 tracts consisting of shorter graminoids species. The 
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1977 tract is the most distinct of all the tracts due to the isolation from the remaining 
tracts. Although the 1979 tract is clustered together, it is more closely related to the 
1981, 1983, and 1986 tracts. In addition, the cluster diagram supports the theory of 
movement of species between tracts with the clustering of the 1981, 1983, and 1986 
tracts. 
F/.oristic Quality 
Cumulative results indicate that the tracts are blending together and that, based on 
the Floristic Quality Index, quality increases with tract age (Fig. 8). The 1977 tract is an 
exception to the overall trend since it was sampled one year instead of three years. Using 
only 2001 FQI data shows a different trend; individual data shows that the 1977 tract has 
a higher FQI relative to the remaining tracts (Fig. 9). In addition, the 2001 data supports 
the decreasing FQI trend in association with tract age (Table 3). Research has shown that 
plots with a high fire frequency increase in FQI overtime and that plots that are less 
frequently burned decrease in FQI over time (Masters 1997). This decrease is usually 
due to the loss of conservative species. Since the 1977 tract has a lower frequency of 
burning, future analysis will be needed to make a more definitive conclusion. 
The FQI allows for the analysis of quality of a :tloristic ecosystem and can be used 
to formulate a more specific management plan. A site is of high floristic quality if the 
FQI is above 50, of intermediate quality if the FQI is between 20 and 50, and of poor 
quality if the FQI is between 0 and 20 (Packard and Ross 1997). Sites with indices 
greater than 45 are considered statewide-significant Natural Areas, although, prairie 
restorations rarely exceed an FQI of35 (Taft et al. 1997). Using these values, the 1977 
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(18.60) and 1986 (19.60) tracts are of poor quality and the 1979 (25.80), 1981 (23.00), 
and 1983 (20.50) tracts are of intermediate floristic quality. Over time, the tract FQis 
may increase and eventually reached a FQI of35. 
Effects of Coronilla varia 
Community composition, structure, hydrology, soil fertility, and fire regime can 
be severely altered by introduced plant species (Walck et al. 1999, White and Schwarz 
1998). Burning appears to have very little effect on C. varia as areas where this species 
is prevalent burn at a lower intensity than the rest of the tracts (Paul Marien, personal 
communication; J. Ward, personal observation). Legumes are known to alter the pH and 
nutrient content of the soil and can potentially have a negative effect on other prairie 
species. Exotic plants, especially legumes, can change soil chemistry in ways that favor 
the invader over native plants (Campbell 1999). For example, research in Colorado and 
Minnesota has found that increased levels of nitrogen cause a decrease in native grass 
diversity (Wilson and Gerry 1995). This decrease in native grass diversity is linked to the 
dependence of arbuscular mycorrhizal fungi found in association with the root systems of 
virtually all tallgrass prairie plant species (Wtlson et al. 2001). Coronilla varia also had a 
significant negative impact on species richness and diversity during the 2001-growing 
season. The slopes in Graphs 3, 4, and 5 are all negative and reveal a decrease in 
diversity and species richness. 
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Conclusions 
This research provides baseline sampling as well as permanent plots for future 
study and monitoring oflong-term restoration success. In addition, this research will 
expand the current knowledge oflllinois prairie quality and structure. Research has 
found that the tracts are becoming more similar overtime as verified by the Sorensen's 
Index of Similarity and the cluster diagram. In addition, the floristic quality has exhibited 
an increase as the tracts age. Currently the tracts are of poor and intermediate quality, but 
they have the potential to increase to higher qualities overtime. FQis should continue to 
rise and species richness and diversity may well improve if Coronilla varia is subject to 
management practices. In addition, measures should be taken promote the increase of 
more conservative forb species. This site is of good enough quality and structure to 
illustrate and teach people about the prairie and Illinois natural history. 
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Table 1: Cumulative importance values of key graminoid and forb species during 1999-
2001 growing season. Importance values rank each species according to their importance 
in the prairie ecosystem. Importance values are out of 100. Top graminoid and forb 
species where chosen according to decreasing importance value to give an illustration of 
the dominant compostion of this prairie restoration. Graminoids are grasses, sedges, and 
rushes. Forbs are herbaceous flowering non-grass like plants. 
TOP FIVE GRAMINOIDS IMPORTANCE VALUE 
Andropogon gerardii Vitman. 42.76 
Schizachryium scoparium (Michx.) Torr. 31.80 
Sorghastrum nutans Nash. 16.86 
Panicum virgatum L. 7.18 
Sporobolus asper (Michx.) Kunth. 0.70 
TOP FIVE FORBS IMPORTANCE VALUE 
Solidago sp. 26.40 
Cassia fasciculata Michx. 14.52 
Coronilla varia L. 12.68 
Lespedez.a capitata Michx. 7.18 
Calystegia sepium (L.) R Br. 4.77 
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Table 2: Cumulative Sorensen's Index of Similarity results during the 1999-2001 
growing season. Sorensen's Index of Similarity is used to determine the degree of 
vegetative similarity between tracts. 
1977 1979 1981 1983 1986 
1977 
-
58.62 53.97 60.32 57.69 
1979 58.62 
-
63.77 63.77 62.07 
1981 53.97 63.77 
-
72.97 69.84 
1983 60.32 63.77 72.97 
-
63.49 
1986 57.69 62.07 69.84 63.49 
-
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Table 3: Floristic Quality Index for individual.tracts. The Floristic Quality Index (FQI) 
accesses the quality of the vegetation present with regard to habitat degradation. The 
average coefficient of conservatism (C) gives the average coefficients for all species 
within each tract dependent on required growth conditions of individual species. 
2001 CULUMATIVE 
Tract c FQI c FQI 
1977 3.72 18.60 3.72 18.60 
1979 4.45 14.80 4.56 25.80 
1981 3.36 16.80 3.88 23.00 
1983 3.71 17.00 3.42 20.50 
1986 3.29 12.30 4.00 19.60 
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Figure 1: Map of Rock Spring Environmental Center study area (T16N-R2E-S19). 
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Figure 2: Recreated map of original land survey records. 
T16 RlE 
Key to Figure 
Plant Name 
A Ash 
C Cherry 
BL BlackOak 
BW Black Walnut 
BE Box Elder 
BK Buckeye 
BU BurOak 
E Elm 
H Hickory 
M Maple 
PO PinOak 
RO RedOak 
WO WhiteOak 
T16R2E 
Scientific Name 
Fraxinus sp. 
Prunus serotina Ehrh. 
Quercus velutina Lam. 
Jug/ans nigra L. 
Acer negundo L. 
Aescu/us g/abra Willd. 
Quercus macrocarpa Michx. 
Ulmus sp. 
Carya sp. 
Acersp. 
Quercus pa/ustris Muenchh. 
Quercus rubra L. 
Quercus alba L. 
T16R2E 
Various Names and Symbols 
HP Homestead Prairie 
Sagamon River ( ) 
Creek(---) 
Prairie (////) 
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Figure 3: Species richness sampled during the 2001 growing season based on the 
Daubenmire numbering system. 
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Figure 4: Negative effects of Coronilla varia on species richness using the Daubenmire 
number system during the 2001 growing season. 
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Figure 5: Negative effects of Coronilla varia on Shannon Weaver Diversity Index using 
the Daubenmire number system during the 2001 growing season. Shannon Weaver 
Diversity reflects the variability of a community. 
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Figure 6: Negative effects of Coronilla varia on Simpson's Diversity Index using the 
Daubenmire number system during the 2001 growing season. Simpson's Diversity Index 
reflects the dominance of the abundant species. 
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Figure 7: Cluster Diagram of individual plots during the 2001 growing season. The 
1981, 1983, and 1986 tracts are located at the bottom and are intermingled together. 
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Figure 8: Cumulative Floristic Quality Index of individual tracts. 
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Figure 9: Floristic quality index during the 2001 growing season. 
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Appendix 1: GPS coordinates for permanent plots. 
1977 Tract 
PLOT NUMBER GPS LATITUDE GPS LONGITUDE 
1 39° 49. 188' N 89° 00. 626' w 
2 39° 49. 186' N 89° 00. 627' w 
3 39°49.184'N 89° 00. 627' w 
4 39° 49. 182' N 89° 00. 628' w 
5 39° 49. 180' N 89° 00. 628' w 
6 39° 49. 179' N 89° 00. 629' w 
7 39° 49. 187' N 89° 00. 641' w 
8 39° 49. 186' N 89° 00. 641' w 
9 39° 49. 184' N 89° 00. 641' w 
10 39° 49. 180' N 89° 00. 643' w 
11 39° 49. 179' N 89° 00. 644' w 
12 39° 49. 177' N 89° 00. 644' w 
13 39° 49. 192' N 89° 00. 655' w 
14 39° 49. 188' N 89° 00. 655' w 
15 39° 49. 187' N 89° 00. 655' w 
16 39° 49. 186' N 89° 00. 656' w 
17 39° 49. 179'N 89° 00. 657' w 
18 39° 49. 178' N 89° 00. 658' w 
19 39° 49. 191'N 89° 00. 669' w 
20 39° 49. 190' N 89° 00. 668' w 
21 39° 49. 188'N 89° 00. 669' w 
22 39° 49. 186' N 89° 00. 669' w 
23 39°49.186'N 89° 00. 670' w 
24 39° 49. 18l'N 89° 00. 671' w 
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1979 Tract 
PLOT NUMBER GPS LATITUDE GPS LONGITUDE 
25 39° 49. 315' N 89° 00. 774' w 
26 39° 49. 315' N 89° 00. 778' w 
27 39° 49. 313' N 89° 00. 777' w 
28 39° 49. 309' N 89° 00. 775' w 
29 39° 49. 303' N 89° 00. 773' w 
30 39° 49. 299' N 89° 00. 773 ' w 
31 39° 49. 315' N 89° 00. 791' w 
32 39° 49. 312' N 89° 00. 794' w 
33 39° 49. 310' N 89° 00. 791' w 
34 39° 49. 307' N 89° 00. 790' w 
35 39° 49. 305' N 89° 00. 790' w 
36 39° 49. 303' N 89° 00. 790' w 
37 39°49. 314'N 89° 00. 805' w 
38 39°49. 313'N 89° 00. 805' w 
39 39° 49. 311'N 89° 00. 804' w 
40 39° 49. 307' N 89° 00. 804' w 
41 39° 49. 304' N 89° 00. 804' w 
42 39° 49. 303' N 89° 00. 803' w 
43 39° 49. 315' N 89° 00. 818' w 
44 39°49. 314'N 89° 00. 816' w 
45 39° 49. 313' N 89° 00. 817' w 
46 39° 49. 311' N 89° 00. 817' w 
47 39° 49. 306' N 89° 00. 816' w 
48 39° 49. 305' N 89° 00. 816' w 
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1981 Tract 
PLOT NUMBER GPS LATITUDE GPS LONGITUDE 
49 39° 49. 365' N 89° 00. 716' w 
50 39° 49. 363' N 89° 00. 718' w 
51 39° 49. 361' N 89° 00. 717' w 
52 39° 49. 360' N 89° 00. 715' w 
53 39° 49. 357' N 89° 00. 716' w 
54 39° 49. 352' N 89° 00. 724' w 
55 39° 49. 354' N 89° 00. 728' w 
56 39° 49. 355' N 89° 00. 728' w 
57 39° 49. 357' N 89° 00. 728' w 
58 39° 49. 361' N 89° 00. 728' w 
59 39° 49. 363' N 89° 00. 729' w 
60 39° 49. 364' N 89° 00. 730' w 
61 39° 49. 367' N 89° 00. 741' w 
62 39° 49. 365' N 89° 00. 741' w 
63 39° 49. 364' N 89° 00. 742' w 
64 39° 49. 362' N 89° 00. 742' w 
65 39° 49. 361' N 89° 00. 742' w 
66 39° 49. 360' N 89° 00. 742' w 
67 39° 49. 366' N 89° 00. 759' w 
68 39° 49. 362' N 89° 00. 757' w 
69 39° 49. 357' N 89° 00. 757' w 
70 39° 49. 356' N 89° 00. 757' w 
71 39° 49. 354' N 89° 00. 756' w 
72 39° 49. 352' N 89° 00. 755' w 
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1983 Tract 
PLOT NUMBER GPS LATITUDE GPS LONGITUDE 
73 39° 49. 362' N 89° 00. 790' w 
74 39° 49. 363' N 89° 00. 789' w 
75 39° 49. 360' N 89° 00. 788' w 
76 39° 49. 359' N 89° 00. 788' w 
77 39° 49. 355' N 89° 00. 786' w 
78 39° 49. 352' N 89° 00. 785' w 
79 39° 49. 364' N 89° 00. 804' w 
80 39° 49. 363' N 89° 00. 803' w 
81 39° 49. 362' N 89° 00. 802' w 
82 39° 49. 358' N 89° 00. 801' w 
83 39° 49. 357' N 89° 00. 801' w 
84 39° 49. 350' N 89° 00. 799' w 
85 39° 49. 362' N 89° 00. 820' w 
86 39° 49. 359' N 89° 00. 817' w 
87 39° 49. 359' N 89° 00. 816' w 
88 39° 49. 354' N 89° 00. 815' w 
89 39°49. 351'N 89° 00. 814' w 
90 39° 49. 352' N 89° 00. 815' w 
91 39° 49. 365' N 89° 00. 831' w 
92 39° 49. 364' N 89° 00. 831' w 
93 39° 49. 357' N 89° 00. 830' w 
94 39° 49. 356' N 89° 00. 829' w 
95 39° 49. 352' N 89° 00. 828' w 
96 39° 49. 348' N 89° 00. 829' w 
35 
1986 Tract 
PLOT NUMBER GPS LATITUDE GPS LONGITUDE 
97 39° 49. 3I7' N 89° 00. 776' w 
98 39° 49. 324' N 89° 00. 778' w 
99 39° 49. 325' N 89° 00. 778' w 
100 39° 49. 33I' N 89° 00. 779' w 
IOI 39° 49. 333' N 89° 00. 779' w 
102 39° 49. 333' N 89° 00. 780' w 
103 39° 49. 3 I9' N 89° 00. 799' w 
104 39° 49. 324' N 89° 00. 790' w 
105 39° 49. 327' N 89° 00. 790' w 
106 39° 49. 329' N 89° 00. 790' w 
107 39° 49. 33I'N 89° 00. 790' w 
108 39° 49. 333' N 89° 00. 790' w 
109 39° 49. 322' N 89° 00. 805' w 
110 39° 49. 323' N 89° 00. 804' w 
I 11 39° 49. 324' N 89° 00. 805' w 
112 39° 49. 328' N 89° 00. 807' w 
113 39°49. 33I'N 89° 00. 806' w 
114 39° 49. 332' N 89° 00. 806' w 
115 39° 49. 3I8' N 89° 00. 8I5' w 
116 39° 49. 32I' N 89° 00. 8I7' w 
117 39° 49. 324' N 89° 00. 8I9' w 
118 39° 49. 324' N 89° 00. 82I' w 
119 39° 49. 332' N 89° 00. 823' w 
I20 39° 49. 334' N 89° 00. 824' w 
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Appendix 2: List of vascular flora collected in the Homestead Prairie at Rock Springs 
Environmental Center for Discovery, Decatur, Illinois, 1999-2001. Coefficient of 
conservatism is included for reference purposes. Introduced species do not have a 
coefficient of conservatism and are indicated by an asterisk and are assigned a 0. A + 
indicates the species was encountered within at least one quadrat. Collection numbers for 
voucher specimens are indicated in brackets. The author's collection numbers range 
from 216 to 334. Dr. Gordon Tucker, a professor at Eastern Illinois University, collected 
numbers 12141 to 12628. Species that were encountered within at least one quadrat but 
were not collected are indicated by an [O]. These species will be collected and deposited 
in the herbarium at EIU at a later date. 
MONOCOTYLEDONEAE 
CYPERACEAE 
Carex cephalophora Willd. 
Carex pallescens L. 
JUNCACEAE 
Juncus interior Wieg. 
Juncus tenuis Willd. 
POACEAE 
Agrostis alba L. 
Andropogon gerardii Vitman 
Aristida longespica Poir. 
Bouteloua curtipendula (Michx.) Torr. 
Bromus inermis Leyss. 
Digitaria ischaemum (Schreber) Muhl. 
Elymus canadensis L. 
Elymus x ebingeri G. Tucker 
Panicum acuminatum Sw. 
Panicum longifolium Torr. , 
Panicum virgatum L. 
Poa pratensis L. 
Schizachyrium scoparium (Michx.) Nash 
Setaria faberi Herrm. 
Setaria glauca (L.) Beauv. 
Sporobolus asper (Michx.) Kunth 
Sorghastrum nutans (L.) Nash 
Tridens jlavus (L.) Hitchcock 
DICOTYLEDONEAE 
ANACARDIACEAE 
Toxicodendron radicans (L.) Kuntze 
CC Voucher 
3 
10 
3 
0 
0 
5 
2 
7 
* 
* 
4 
4 
10 
10 
4 
* 
5 
* 
* 
3 
4 
1 
1 
• [326] 
• [323] 
• [271, 325] 
• [297, 331] 
+ [O] 
• [302, 312] 
[12583] 
• [313] 
[12144] 
[12593A] 
[273] 
[293] 
[12621] 
[330] 
• [301, 324] 
• [328] 
• [316] 
• [12612] 
[315] 
• [12593] 
[304] 
[12598] 
• [12607] 
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APIACEAE 
Eryngium yuccifolium Michx. 7 • [12610] 
Pastinaca sativa L. * [12592] 
Zizia aurea (L.) Koch 6 + [O] 
ARISTOLOCHIACEAE 
Asarum canadense L. 5 + [O] 
ASCLEPIDACEAE 
Asclepias syriaca L. 0 • [12594] 
Asclepias tuberosa L. 5 [259] 
ASTERACEAE 
Achillea millefolium L. * + [O] 
Ambrosia artemisiifolia L. 0 • [12611] 
Ambrosia trifida L. 0 [12600] 
Aster drummondii Lindl. 3 [319] 
Aster lateriflorus (L.) Britt. 2 [12590] 
Aster novae-angliae L. 4 [12619] 
Aster pilosus Willd. 0 [317, 12627] 
Aster simplex Willd. 3 [12620] 
Cirsium discolor (Muhl. ex Willd.) Spreng. 3 • [12581] 
Conyza canadensis (L.) Cronq. 0 [12591] 
Coreopsis lanceolata L. 5 [237] 
Coreopsis tripteris L. 4 • [311, 332] 
Echinacea pallida (Nutt.) Nutt. 7 • [248] 
Echinacea pupurea (L.) Moench 6 + [O] 
Erechtites hieracifolia (L.) Raf. 2 [12599] 
Erigeron annuus (L.) Pers. 1 • [270] 
Eupatorium altissimum L. 2 [12622] 
Eupatorium rugosum Houtt. 2 [12589] 
Eupatorium serotinum Michx. 1 [12586] 
Gnaphalium obtusifolium L. 2 [318, J2628] 
Helianthus mollis Lam. 7 [12615A] 
Liatris pycnostachya Michx. 6 • [218, 287, 
305, 310] 
Parthenium integrifolium L. 8 • [249, 272] 
Ratibida pinnata (Vent.) Barnh. 4 • [290] 
Rudbeckia hirta L. 2 • [261, 268] 
Silphium integrifolium Michx. 5 • [279, 12615] 
Silphium laciniatum L. 5 • [289] 
Silphium perfoliatum L. 4 + [O] 
Silphium terebinthinaceum Jacq. 4 • [12613] 
Solidago juncea Ait. 4 • [309] 
Solidago missouriensis Nutt. 4 • [285, 294] 
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ASTERACEAE 
Solidago neglecta Torr. & A. Gray • [329] 
Solidago nemoralis Ait. 3 • [333] 
Solidago rigida L. 4 • [12623] 
Taraxacum officinale Weber * • [12617] 
Vernonia gigantea (Walt.) Trel. 4 • [307, 12582] 
BORAGINACEAE 
Myosotis verna Nutt. 3 • [239] 
BRASSICACEAE 
Lepidium virginicum L. 0 • [238] 
CAESALPINIACEAE 
Cassia fasciculata (Michx.) Greene 1 • [299] 
Gleditsia triacanthos L. 2 [12585] 
CAPRIFOLIACEAE 
Lonicera maackii (Rupr.) Maxim. * [12584] 
Symphoricarpos orbiculatus Moench 1 [12595] 
CARYOPHYLLACEAE 
Dianihus armeria L. * [12149] 
CELASTRACEAE 
Celastrus orbiculata Thunb. * [12136] 
COMMELINACEAE 
Tradescantia ohiensis Raf. 3 • [253, 281] 
CONVOLVULACEAE 
Calystegia sepium (L.) R. Br. 1 • [321] 
CORNACEAE 
Cornus drummondii C.A. Mey. 2 [12588] 
DIPSACACEAE 
Dipsacus sylvestris Hudson * [12143] 
EUPHORBIACEAE 
Chamaesyce supina (Raf.) Moldenke 0 [12614] 
Euphorbia corollata L. 3 • [292] 
Poinsettia dentata (Michx.) Kl. & Garcke 0 [12596] 
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FABACEAE 
Amorpha canescens Pursh 8 [282, 295] 
Baptisia lactea (Raf.) Thieret 6 • [260] 
Coronilla varia L. * • [242] 
Dalea candida Michx. ex Willd. 9 [284] 
Dalea purpurea Vent. 8 [217, 283] 
Desmodium illinoense Gray 5 • [288] 
Desmodium sessilifolium 6 [303] 
(Torr.) Torr. & A. Gray 
Lespedeza capitata Michx. 4 • [274, 296] 
Lespedeza cuneata (Dum.-Cours.) G. Don * • [291] 
Melilotus alba Medik.. * [219] 
Melilotus officinalis (L.) Lam. * + [O] 
Psoralea onobrychis Nutt. 6 [12145, 12601] 
Trifolium campestre Schreb. * + [O] 
Trifolium pratense L. * • [12616] 
FAGACEAE 
Quercus velutina Lam. 5 [12146] 
GENTIANACEAE 
Gentiana alba Muhl. ex Nutt. 9 • [334] 
HYPERICACEAE 
Hypericum punctatum Lam. 3 [322] 
Hypericum sphaerocarpum Michx. 5 [12139] 
IRIDACEAE 
Sisyrinchium campestre Bickn. 6 + [O] 
LAMIACEAE 
Monarda fistulosa L. 4 • [267] 
Prunella vulgaris L. * [12152] 
Pycnanthemum pilosum Nutt. 6 [12609] 
Pycnanthemum tenuifolium Schrad. 4 • [220, 280] 
Pycnanthemum virginianum 5 [12587] 
(L.) Dur. & Jacks. 
Teucrium canadense L. 3 [12624] 
MORACEAE 
Humulus lupulus L. 2 [12137] 
Morus alba L. * [12604] 
OLEACEAE 
Ligustrum obtusifolium Sieb. & Zucc. * [12140] 
40 
ONAGRACEAE 
Oenothera biennis L. 1 [314] 
ORCHIDACEAE 
Spiranthes gracilis (Bigel.) Beck 7 [12618] 
Spiranthes lacera (Raf.) Raf. 8 [12618A] 
OXALIDACEAE 
Oxalis dillenii Jacq. 0 • [12603] 
PLANTAGINACEAE 
Plantago aristata Michx. 1 • [12153] 
POLYGONACEAE 
Polygonum cespitosum * [12608] 
var. longisetum (DeBruyn) Stewart 
Rumex acetosella L. * [240] 
Rumex crispus L. * + [O] 
ROSACEAE 
Malussp. 5 + [O] 
Potentilla arguta Pursh. 10 • [216, 269] 
Potentilla recta L. * [241] 
Rosa multiflora Thunb. ex Murray * [12626] 
Rubus jlagellaris Willd. 2 [12138] 
Rubus occidentalis L. 2 • [300] 
Rubus pensilvanicus Poir. 2 [286, 12151] 
SALICACEAE 
Populus deltoides Bartram ex Marsh. 2 + [O] 
SCROPHULARIACEAE 
Veronica sp. 0 + [O] 
SMILACACEAE 
Smilax hispida Muhl. ex Torr. 3 [12606] 
SOLANACEAE 
Physalis subglabrata Mack. & Bush 0 [12602] 
Solanum carolinense L. 0 [12597] 
ULMACEAE 
Ulmus pumila L. * [12148] 
URTICACEAE 
Boehmeria cylindrica (L.) Sw. 3 [12605] 
VERBENACEAE 
Verbena urticifolia L. 
VITACEAE 
Vitis aestivalis Michx. 
Vitis cinerea Engelm. 
Vitis riparia Michx. 
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